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Experimental work on the Pd-Al system suggests that the reaction between these two elements is exothermic by 40 kcal/mole. Further search into the thermochemistry of 6 Intermetalllc reactions suggests the possibility of several reacting partners as beingcapable of generating high temperatures: in the condensed phase. Table I shows several such combinations which can. in principle, generate adiabatic temperatures in excess of the boiling point of aluminum. The prediction, therefore, is that, if aluminum powder was placed in the Ti/B system or in excess in the Pd/Al system, it should be possible to end up with practically pure aluminum vapor since everything else will remain in the condensed phase 
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Laboratory Results
In order for the above schemes to be of practical interest the following criteria must be satisfied.
1. Reaction can be easily initiated.
2. Once initiated the reaction must be self-sustained at a fast rate.
;j. The realized temperatures must be high enough to vaporize aluminum.
Production of high aluminum yields at a reasonable cost.
The system must be scalable to large (multi-killogram) quantities.
The reaction should not be explosive. In an effort to test this prediction experimentally several sample sizes were leslcd for yield in an attempt to scale up the process to atmospheric release packages. Flame emission spectrometry on the residue and target collection techniques on the resulting vapor were used for analysis and the conclusion to date is that the yield of Al(g) based on tolaJ weight is 7.1 ± :■' >' . Data for samples ranging in size from 0.12 gm-111 gm are shown in Table 11 .
Since the 111 gm package was subsequently used in an atmospheric release experiment it will be discuss. Table T has suggested that based on thennochemistry the reaction between titanium and boron does indeed deserve further consideration. Formulations were made (with -0' aluminum) as previously described and tested.
Items of interest which became immediately apparent are that this system too can be initiated simply, is self-sustaining at a fast rate, and does indeed produce aluminum vapor at a low cost. Heating locally a very small fraction of the mixture to 650 C starts the reaction and as Figure !) shows the main gaseous product, as recorded by mass spectrometry, is Al (g).
A post mortem examination of the event is shown in Figure 10 , Firing sample "a" produces a metallic coating "b" on the walls of the vacuum system and a finely divided residue "c". X-ray diffraction studies of the stalling material "a" (Figure 11) shows the presence of all three elements (Ti, Al, B). Figure 12 is the diffraction pattern of the film (Product "b") which coats the walls of the vessel and appears to be essentially aluminum. The diffraction pattern of the residue product "c" Figure 1^ Table in . The range for recovered aluminum is 4. 8 -11%. In addition to aluminum it appears that titanium is also generated in the vapor; its quantity is about a factor of ten less than aluminum.
Tests in the five-foot tank showed that the reaetion can be initiated with a 20V, 27 A power supply (actual power requirement is probably much less) and progresses at a fast rate, i.e. . 100 gm sample lasts less than 1 second. Figure 14 shows two frames of the event:
Frame A represents the beginning of the reaction, frame B is taken 100 m sec later. In observing the total event on film it is apparent that the reaction starts at the point of contact with the hot wire and propagates inward thus producing hot pai'ticles of TiB_ which individually act as sources of aluminum vapor.
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^m~-^- LT (twilight). A portion of the generated aluminum rapor was allowed to vent into the atmosphere through a 3.7 cm orifice on the skin of the rocket, iiecause of the geometry involve:!, it's expected that somewhere between 10-20' of the available vapor was released into the atmosphere. This in combination with the yield obtained from the laboratory measurements, it is estimated that 0. 4 gm -0. 8 gm were released at each of the two altitudes.
B. Results
The releases were illuminated by sunlight and wei-e observed by a camera at 170 Km slant range, F 70 mm, i/o. 87, 35 mm Kodak 2175 film, 10 sec exposure.
The observations definitely established that the GE-payloads produced observable and photographable cloudlets as shown in Figure 15 . Some of the data are: a) Each cloud formed within 1-3 seconds after respective programmed release times.
b) The lower cloud (125 km) was visually brighter than the upper one.
c) The lower cloud grew to a diameter of approximately 1 km within ten seconds and to 1. 6 km at «5 seconds. This suggests a diffusion coefficlenl of 7 2 -1 /-SxlO cm sec which is in the right range for an altitude of 125 km. 
